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By J. S. IHALDANE; M.D., Ji.8,

Ii iS well kLuown thlat thle administration of oCxygeon often

produces at lcast temporary benefit in cases of seriouIs

interference wvitlh tlhe respiratory or cir'culatory ftunctionis;
but sufficienit- attention lhas not hiitlherto been paid eitlher
to whlat precise benefit m-ay be. expected from thjo admiiinis-
tration of oxygeni, or to lhow it can best; be admrinistered.
In thle present paper I propose to discuss both thiese ques-

tionus in thea' lgt of existing plhysiological knowledge, and

to describo aIn annaratus designed for the clinlical adminis-

tration of oxyg, ii
OLIr knowledgo of the physiology of respiration lhas

advanced very rapidly withllin the last few years, and

certain points wlich lhave been eluLcidated in this advance

mnust fist be referred to. Undernormal conditions the

breathling is so-regulated as to keep the miean percentago

of C002 in the air of tilelun alveoli practically constant at
a lovel whichl varies sliglhtly for different individuals, but

is about 5.6 per cent. Tlhe marvellousaccuracy of thisreauellation was a revelation to plysiology. A rise of about

O0.6per cent. in the mean alveolar CO(2 percentage doubles

i5he amount of air taken into the lungs, wlhilo-a fall ofO.. per cent. produces apnoea. Thie rise in C02 acts

through tlhe blood on the respiratory centre in virtue of

the very minute decreaso in alkalinity wlhici it causes;
and tlho regutlation of tlhe blood alkalinity by the respira-

tory centre, kiiduey-s, liver, and probably otler organis, is

so exact that no existing chlemiiical or plhysical metlhod of

measuring variatiotns in reaction" (hydrogen io con

centration) can detect tlle rmore minute clhanges to wlichl
tlhesc organis are constantlv reacting. For tlhe present

pturpose it is, hiowever, sufficient to remark thatcllaniges
in the amount of-air breathled are. under ordinary condi-

tioas, almost enitircly cdepolndent oen tle amotunt. niot of

oxygen, but of C02 in tlle blood leaving tlle lungs, and

couseguelitly passing to the respiratory centre. By

reducing the C0 in the arteria.l blood apnoea can easily

be produiced in a person bltue in the face f rora wanut of

oxygen; and an animal frein the bloodl of whlichi sufficient

CO.2 las beeni remiioved by forcible artificial respiratioii is

not ontiy apuloic for a timiie, but will die fromu want of

oxygen witlhouLt drawing a sinule breatl.
Walnt of oxygenidloes hielp to excite tlhe breatlhing, but

only in a very limiiited sense. If air containiing a

siufficiently low percentage of oxygen to cause sliglht
eyanosis is suddenly breatlhed, tler isan imtmiediato great

increase in thc breathing; bLut thiis soon moderates, while

tlle cyanosis increases and consciousuess begins to fail.

Whlat hIappens is that thewant of oxygen lowers at once
the alveolar percentage of C02 WlhichI is required to excite

tlle respiratory centie. In conse(qIuence of the presence in

the blood, etc., of a conisiderable, store of preformed CO.

the breatlhingis groatly inereased- at once., and remains.

increased till the prefui-med CO., is i-edLuced so as to corre-

spond to the new level. Tie breatling tlhen quietsCdowvl,
and in conseqqueniee the alveolar oxvgen pereentage falls

still lower, so thlatcyanosis and the otlle direct symptomins
of oxygen want increase. If tlle lowering of the oxygen
percentagle in the air is gradual. or if oxygen vwant is

gradually pr'oduceCd by graduial CO poisoning, or by a

gradual ascent in a balloon or acroplane, there is no

evident hyperpaoa. The formidable symptoms -(paralysis
of inovem cnt and loss of consciousness, comle on withiout

warning f om incerease in the breatliinng. It- is a mistakeo

constantlymnade, but wliichl ouglht nowv never to be niadc,
to regard thie breatlingas a sufficient index of the exist-

once or non-existence of oxygen want. If the breathlng
is greatly and persistently increased, some other cause is

present than oxygen wauat.
The pliysiological effects,iim mc edliate and reo ote,of--

wanmt must now be considered. When suddenlyproducced oxygein want acts almost instantly in increasingthlesensitiveness of the respiratory centre to C0., anid so.

ac1letionl, ms co m'paxed -with 1tthe noralla-'allad inuch slower r-c

kidtieun to accu m-ulation 6fC( -iis the lap iuattion-Qfpci)riodic
GC t bSolI bi i n-c To -xDdu thif; -sudden

eaction (wliefi is less readily produn in some`brons tti&n
in otheis) thle percentage or -ratlier tlhe partil pressure, of
oxygen in tle alveolar air or blood supplying the respiratory
entre .munst, hiowevor, fall below normral litits.bAthigh

altitudes, or in air withl a greatly reduced oxycn per-
centage, tlhe necessary reduetion in the alveolar oxygen
pressure occurs quite easily, and periodic breathing is a.
normual oceurrence, wlAich is stopped at once by increasing
tlle oxyg n percentave iu tlle air breathed, just as Cheyne.
Stokes breathing in) a )atient is stopped by admiinisteringoxy-gen. Periodlic blathlin,g, whliclh is a signi of impending
oxygen. wantit, is sinmply tlhe "hlunting" of a too quickly
acting respiratory governor, whichi is constantly over-
shooting tle mark.. As already remarked, the iniitial hyperpnoca produced
by rapid- oaset of oxygen want is soon relieved by tlhe
consequent wasllillg out of C02 from theblood, provided
that tllis washing otut is free to-occur. If not, thle hyper-
pnoea, will coutinue, even in spite of rel-ief of tle- far wnore
dangerous symptoms of oxygen want. Great hlyperpnoea
accomnpanied by oxygen waut is characterized biy marked
rise in pulse-rate, palpitation, great rise in art;erial blood
pressuLre, and, wlhat is still more remarkable, asimultaneous
great rise in venotus blood pressuire. Tlle latter pienomenon
is indicated by distension of' tlle lips, face, tongue, etc..witlh bluo venous blood, distension of superficial veins iix
the ineck and clest, and tlhe other sigus of "ac"ute'
cyanosis. The high venousblood pressure is very apt to
lead to over-distension of tlhe riglht side of the heart and
consequent paralysis of- the heart and death. For this
reason, free venesection may bo of the greatest service its
conditions of acute cyanosis. Tlhe great and imnediato
benefit arising from free venesection in acute aspliyxial
conditions arising f oin irritant gas poisoning was, so
far as I am aware, first pointed out by Drs. Irvinie and
Macaulay of Johannesburg, and was also independently
obseived by Dr. Hale Whiite in a caso brouight to Guy's
Hospital. In consequence of their experience, thc titility
of this mode of treatment incases of acuto cyanosis frota
cihlorine poisoning was pointed out in Fralice, and its
success wats recorded recently by Captain S. Hebblethwaite,
R.A.M.C.'

If tilhe washiing out of CO in the lungis is not interfere(d
witil, "acute " cyanosis and liyper)noea do liot occur at
all, or aro only tenmporary. The othier effects of oxygen
want then become mi-ore and mnore proininent. The lip.s
becorme of a leaden or grey, rather than blue, colour, since
they are not distended Withl blood. Sensibility, mental
control, and lilenlory begin to fail rapidly. At a furthier
stage of oxygen want the legs are usuLally first paralysed,tlhcu thle armills, and later tlhelhead andneek. The senses
also go one by one, lhearing being tlle last. If, as often
occurs in COpoisoning, loss of conisciousness from oxygen
want lhas coutiniued for sontio lhours, ultim:ate recovery
oftle- entralnervous system is very doubtful, and tlhe
lieart and other organis, suclh as thje kidneys, may
also suffer badly, great-cardiac dilatation and valvular
incompetence, lasting for weeks, being not infre.
quiently observed. Thle miiistako is often umade of
nlot grasping thie serious, widespread, and lasting
effects caused yb waut of oxyoeni. Even wlhen tlh
wanit of oxygen is completely reimoved these effet-s
reiain. This is very striliingly seeii in CO poisoning.
Wlhen an -unconsciousmani is retuoved fromn thc poisonous
air tlho CO is very rapidly wvaslhed ouit of his blood;buLlhomiay- still be unconsciouls, and in a dying condition', witlh
his blood perfectly free of CO, and the cauIse of tho
oxygenAanttlhtus comDpletely remxoved. The damacge done
by oxygeni wantcdepecnds partly on the degree of oxygen
want buLt stillumore miarkedly on theo duration of the ex-
posure, anudit is this latter factorwljichl I wish specially
to emplasize, as its itportance is seldom realizecl.

If thic degree of oxygen want is sliglht and onlytempo.
rary the imntme(diate symptoms ar- trifling, and inay
hardly beAoticed except-on muscular exertion, but if tlle
exposure, is conitinuied fore'sine timtle fo-midable effects areproduced. -These are severe lieaclachie, nausea, andex-
treme depression 'rIliey are seen typically in mountain
sickness, and in the effects of a prctly long exposure to a
comparativelv low percentage of CO, and tlhey arc doubt-
less mixedup inthle Clinical piieture of mranycasesof'
repiratory antl circtlatory affections.1In cases ofC3Ut)i4-iswnitng -it -U isua1Ily ifte thite nxponeU.' ttc;s.ymptonlxs dewvelop-fndin- m-on ta-in. sickness severallhour&'-
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exposure are usually nl(elede. Those whlo lhave exp)eri.
nccc!d thed extrtLemle depression of mloumtaiii sic'kness or C0

poisoninig) wNill rcaJlilv realize thlat suci a condition llmty
make all thie differellec between life andl death to atpatient
battlinlg7 witil illnes,s.
From the forcgoing rem'Carkl's it seems clear tha,t a. pl)ysi-

cian ouight to uiialce every etfort to avert tlh effects of
want of oxygen or ctut thlem1 shlort. It mi-a.iy be arlg¶ed that
sueli miieasu-ires as thlC administratioi of oxygen are a-t the

best only palliative and are of nio real use, sipnee tlley do niot
remove tlle cause of tlhe pathological condiition. As a
physiologist, I cainnot for a mom1jent agree With this
reasoning. TIll living body islno miiachline, but an organisin
const,antly tendiilg to miiaintain or revert to the normial,
and the respite affordled by such inmC.asurers as the temltpo-
rary administration of oxygen is not wa sted, but uitilized
for recuperationi.
Let us Iowv consider in mIore dletail how oxygen want is

prouleed, what seems to be possible in directly combating
it by oxygen administration, and(i vwllat visks lhave to be
avoided. We may begin witlh a simple and casily initelli-
gible case-that of poisonilna by CO, or by a nitrite,
chlorate, or other poison whihl caauses dea;tlh by disablinga
the oxygen-carryilg power of the bleed. In such a case
acute want of oxygen is prodiuced by the poisonl disabling
the haemnoglobin, so that it is una.ble for tIme time to carry
sufficient oxygen to support life. Normal hlumani arterial
bloodl carries about 18.1 cicm. of available oxygen per
100 e.cIn. of blood. Of th1is, abotut 17.75 c.cm. are comil-
bined withl the haemoglobin anid 0.35 -c nm. a-re in si;mple
solution. In passing roundi tlle eireulation dtniimg rest

this blood loses only about 4.5 c.cmi. of oxygen. hI puison-
ing by CO and simnilar respiratory poisons, death occUrS
when about 80 per cent. of tie lhaemoglobin is dis,abled.
If the patient is still alivo thlere will, therefore, still he
20 per cent. of his haemoglobin available. Butit by adrulninis-
tering pure oxygen wve cal at onlce increase tiPe aionunt of

oxygon in simplo solution to abouit 2.5 c.e.m This promptly
averts any further danger fromIl want of oxygen, and iu CO
poisoning the oxygen rapidly drives out CO from the hI aenio-
g-hbin, so that after fifteoen Or tWenty lminute-s of C0l1tintnoLus
administration tlho oxygen may be discontinued. In
poisoning by nitrites, etc., there is also a fairly ra-pidI return
of the blood towards theo normnal, conusequent, Oli the
gradual elimination or destruictionI of thle PoisOn1. Experi-
ments on aniimals have slhown quite clearly that oxygen
actually does avert deatlh in tbe cases just considered.

In acute inflammatory condition;s of the lunlgs thlerc is
mcinetinljes also want of oxygen, as shown by eyanosis ; and

whelro the inflammuatory con1dition is accompanied by the,
presence of." oodecnatous" exudation throughout the lungs
thie cyallosis is often very great. Thi.s condition is seen
tvpically in tho acute stages of poisoning by niitrous fumiies
or chlorine. What is its probable causo? Whien a portion
of the lungs, including cmen time greater p:avru of botlh
lungs, is entirely blockied by consolidationi, as in croupou.s
pneumnonia, thero is coimm:nonly no cyanosis. This; inidi-
cates that very little blood is passing through tle, con-
solidated paxts. What passes througlh tle hlealtlhy portion
is amply sufficient for respiratory requiremuents during rest,
It mnust be borno in mind that the normal lungs and
eircutlatory organls are adapted for mneetiug about ten
times the respiratory requirements during rest, sinico the
respiratory exchlango is often abouLt te,n times as great
during work as durinig rest. Hence during rest in bed a
very smuall proportion of normal lung will suffice for
meeting respirat ,ry and circulatory requiremiients, pro-
vided -there is but littlo circulation throulghi parts whliclh
are useless. But whlen cyanosis due to a lung affection
exists, in spite of tile fact that air is entering thle whole or

a great part of timo lungs freely. wve seemldriven to thle
Conclusion that tho cimtry of oxygeni inito the blood tlhrotugh
the alveolar wvalls is impeded by exudation anld increase in
thickness of the alveolar walls.

It is very itmportant to realize that this may occur
witlhout any se3rious inmipedimjcnt to the passage of C02
outwards. C02 is about twenty-five tines as soluble in
water as oxygen, and hlence it passes tlhrouglh the alveolar
walls far more easily, withl a given difference of partial
pressure, than docs oxygen. MoI-eover, a comparatively
slight increase in the breathlinjl will enormously increa'IISe
tlje small difference in diffusion pressure on wlich tlie
passage of 00. outwards depends; but time same1o increase
in breathing jprodaccs only a sliglht proportional increase iU

the diffusiou prtssusro wliChl drives oxygen inwardp,
Henco we may have cyanos-s, an1d consequently very
formil Jable effects froiu oxygen wantt, ivithout marked
lhyperpuoca. Tlhe grey look of the patient's face will be
a ("ood index of thlis. Therie Nvill probably be no increase
of venious blood prssure witli its accolpanying fe.lli blue
cyaniosis. CyAllO,2iS.Piles an!~If great hyperpuoca accompanies thlo cyanosis thre
m1lust be some othier comlplicatincg condition. This accoin-
pa.niiimeit is seen typically iin tlhe acuto stage of poisoning
by chlorine or nitrous fuimes; and tho results of post.
mor'temt examnination, tooetlher witi clinical observation
durincg tlhe recovery stage, seeni to reveal tho cause. In
tlhe acute stage the alveolar walls become extensively tona
in efforts to breathe des-pito the blockinga of many of the
bronclhi by exudation or conIstriction. In consequence of
this. there is widlespread em.-)physemia, wlichl is very evidenit
on po.st-e'/,oi examination. The areas roiund thle
cemphysemaatous cavities are partially collapsed andl vey
inupertectly ventilated, so that the CO2 percentaeo rises in
thlecn to an abnormal extent. Thje emnplhysematous eaviti --s
are excessively ventilatedL, btut this ventilation is of littlea
uso since thje proportio)n of sound alveolar wall to air iS
far too) smiall. Ini consequence of thlis thle C02 content of
the arteri.dl blood is raised, anid lhyperpnoca, alonig withi
increased arterial and venous blood pressure, results. As
thie oedeias clears uip thie cyanosis disappears, bu-t tho
lyperpnoea remain3 for sotme days, sinico it takes a
considerable timie for the cmphysema to lheal up.i:

WVhieni thiere is eyanoist.vhetlier of the deep purple or
grey type) due to hindered passage of oxygen through the
alveolar walls, this can be combated by raising the 1ew-
centa.ge of oxygen in tho alveolar air and so increasing the
dliffusion pressure. Thel normal alveolar oxygen percentace
is a4out 14, or 7 per cent. less tlhan ill the external air.
ly raising the Ikreentage of oxygen in the inspired air
to 35 wxc raise thle alveolar oxygen percentage to 28, ande
thus miiuchi mi0ore tlhan double tle effective diffulsion pres-
sutre, since thle oxygen pressure in tile venous blood passing
to the lungds will Probably be at least 4 per cent. It will
probably, therefore, require onlv a imioderato increase in
the oxygenl pereentage of the inspired air to remnove ilia
cyanosis. Even in ordinary cases of croupous pneumuouia
t}he alveolar oxygen pressure niay be a mnatter of d1ecisive
importanco. This is clearly shiown by tlhe fact that these
puleumiioniias do very badtly at hiiglh altittudes. At Cripplo
Creek (altitutle about 10,000 ft.) in the ilocky Mountains
I foundI that t1jis was so well recognized thlat all cases of
pnetu1nonia wero put in the train and sCent (down-i to the
prlairie level.

W\hllere, in lung affections, an add1dition of oxygen t) thte
in,spired air is needed in order to co-ibat want of oxygen,
it is evidently d-esirable to continue thio adrmini-stration
over long1 petie)ds. It w.as slhown by P'auil Bert that
oxygfen at a pre,¢ssuroe of abouLt tlrec atmospheres is
capable of producing convublsious anjd rapid deathl; b1ut
Lorrain Sinitlh found tlhat, apart altogetlher from this
ac-tion, oin thie uervous systen, piuro oxygen at lhigh pres-
sures prodtices pnetumonia )pretty rapidly, and even at
or(inlary atmospheric pressuro acts SloWly On the luDge,
ultinmately prxlueing fatal pneumonia after several days in
anim,als. This etfect was evein occasionally produced] ini
about four day-s by a mjixture containinig only 80 pe cent.
of oxygen. It is evidently desirable, tilerefore, to kee3p
thie oxygen pearcentage as low as possible during IDlo;
alminlistrations, and to3 knoev roughlly w-hat percentage is
beingc breathed.

In ease8s where the source of danger is failure of thle
circeulation, the inhalation of ox,ygen may also be of use,
and I have seen thle cyanosis in a case of valvular diseasa
clear up at once on the administration of oxygen. Theo
effect wvas so striking that it couild lardly be attributed to
tlhe increased amiountof oxygen going into simple plysical
solution in thie arterial blood. It seemed more probable
tlhat owing to, back pressure in the lungs and consequenb
exuLdation, etc., there was hindrance to tlho diffusion of

i:- It may perhaps be pointel outi bero that hypWriloo)a mieans
inclrease in the volume of air breath d pwr minutte. Tho frequency of
breathing is no re3liable index of hyperpuoca. It in a normal persou
the frequoeny of breathing is voluntarily varied froin three a minute
to sixty a minute, the depth of cach breath being left to itself, thera
will be not themlightest inerease3 in the ln,4- ventilation (as umeasured
by theo composition of the a w3olar air) when the broathing is at sixty
a miiinute. There asi svarious caubes ol increased or climinishc-l
fre(,lqnency of breathitheg.tb va!'11ns iicr-Cs beingd specially coneerl'-Cl
witlh the regalation ef lre.pmcarcy.
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oxygen inwards, atid tljat with the increased oxyaen per-
centage this was oVerCc)iu:'. Nothing but piacLical trial,
for whlichl I lhave at present but few opportuLnities, will
show to wlat extenit, and, ulnder wlhat conditions, thie
admininistration of oxygen is of use in various pulmiionary
and cardiac affections. Cyanosis may always be taken
as an indicatiotn that oxygen inlhalation slhould be
consideredl.

Tire imnmediate effect of su(ddenly giving an abulndance
of oxygen to a cyaniosed person tlmay sometimes be un-
pleasant, as I well lctvrw from experitnents on myself aud
otbers'. Tlhe heart mty 'l-c-mi tihnumltuous in its action,
aifnd the bteatljinR irieular for .thw time. or tIlh Datient
may walke. up to thIe
realizationi of pagin
or discoifo t. His
;espiiatory ce n t rc
may also wake ll 1

to reaction aga i st
accunliatcd C(('
-It is well, tllerefore,
Mot to add oxygen
tob r*apidly to tlhe
inspire'd air in cases
of cyanosis.

Existing metbo(ds
of gi,viDg oxygen
are nearly always
very crude and
w;astefuI of oxygen,'
and it is not pos-
siblo to graduate
efficiently the per-

....~~~~~~~~~~~~~~~~..... ......

contage of oxygen administerled. Tlhe simple apparatus
3iow to be described is (lesigned 'to remedey these defects
4.ind render practically possible tihe prolonged admllinistra-
tion of air enriclhedi witlh as little oxygen as will suffice for
the purpose aiiced at.

'An ordiniary 20-foot oxygen cylinder is fitted with a
pressure gauge andi adjustable governor of the type
'employed in nmine-rescue apparatus. By means of the
governor the delivery of oxygen catn be varied at will from
notlling to 10 litres a mniniute. Tile oxygen is delivered
into a stmall bag of thjin vulcanized rubber of about 2 litrcs
capacity. From tllis bag there passes to a facepiece on
the patient a flexible tube of about five-eiahtlhs of an inclh
iii dialmeter. -At its origin fromn the bhg this tube is pro-
vided witlh a non-return mica valve. Thie last part of this
tube is of,ilighlt atnd perfectly flexible corrugyated -ubber
tubing of tlho kiind introduced by Mr. FleuLss for mine-
rescue apparatus. The facepiece is of the ordinary type,
-fittinig over the moutlh anid nose, baLt so designed as to
leave a minimumrn of dea.d space when applied to tlle face.
It can be secured in p)osition by an elasttc strap. Besides
an inlet for oxygen, the facepiece has- inlet and outlet
valves for air,- so that if no oxygen is turned on the patient
can breatlhe air quite comfortably and freely. Some aie

will also leak In rLid otit rounid the fa<piece_ whliclh leed
llOt 1)b at l1l tigl"hy ai)plied. ,
Whlen oxycyeii is tutLtiec oni it acculmultlates in tihe slUlat

bag dlrinm, expiwatior, silnce the veyy slighit expiratoty
press-ue in the facepiece closes time nion retutrn valve, an.d
this prevents the issue of oxygen fronm the b1g, an;d, of
cotulse, at the same timie prevents expired air frolm enternlig
tlle bag. During inspiration the bag is emptied, the
oxygen passing iuto the fLcepiece aiid tlhelnce ilito tlle
patient's lungs,.. jf only a little oxygeii is turtned on the
patienit will be breatlhing niiostly air, bhut by tturningt on
more oxygen the proportion of, oxygen cani be increased
till notlhing but piure oxvygei is beilnL inspired, anid time bag

does not coiynpletely
collapse till the verwv
enid of ilns)pration.
Tlhuls nio ox-geu is
wasted, aid(i etior-
mDOllS eConoM!Oyof
oxygen results, so
that prolonged ad-
nuiinistration of
.oxygen becomlllefs
practicablc.

Whlelc prolonged
ad iinistratiotn of
oxygen Seozuis deisir
able, tle kninimnunim
quantity of oxvgen
which will l'e'liova'
tlje cyanosis slhould
be carefullIv asceL'-
tained I)v observal

tion of the patient, and the governor adjusted to give this
minimum quantity, whicll is likely to be anytihing froml
1 to 3 litres per miiinute. The quantity needed will of COIul'Se
depend on the.weight and age.of the patient; anid if bypeoi-
pnoea due to CO2 is present, a larger quantity will be needed
to reacl a given percentage. A miiau at rest uisually breatlihes
about 7 litres of air a mniUte.

'[he probable risks of prolonged adminiistr;ation of pure
oxygen must be borne in miiind, anid if necessaary balaniced
against the risks of allowing the oxvgen want to continue.
No fixed rule can be giveni. The proper course to pursue
must be determined by the plhysician after careful observa-
tionI of the patient, and in the liglht of experience aind
knowledge. Maniy points withl regard to the uitility of
oxygen administration ate still obscure, owing to the lhap-
hazard metliods hithlerto used in adminiistering the oxygen.
The apparatus is slhown in the accomtlpanying figure, and

is made by Messrs. Siebe, Gormna, and Co., Westmsinster
Bridge Road, London, S. E. A sitnple resistance meter can
also be supplied for, rapidly checking the indications of the
governor on the cylinder.
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MIINORP INJURIES TO JOINTS.
BY

FRANK ROMER, LIEUT.-COLONEL R.A.M.C.(TE3IP.).

AT thle Croyaon War Hospital, where we receive every
class- of crippled limb, I frequently come across cases of
ordinary sprains and dislocatious where recovery has been
delayed froin want of suitable tieattuent in the initial
stages. Thle cotditions of active service render men par.
ticularly liable to suclh injuries, but whlen the medical
officers hlave miany serious cases requiring urgent sturgical
attention, those wlho are incapacitated by muitor injuries
are often unable to receive Llhe attention they wonld otlher-
wise get. It is in no carpit)g spirit of criticism, tlherefore,
that I refer to this point, but witlh the view of drawihig
attention to the imnportance of immediate treatme!t wlhen
clealing witlh me'n sustaining these injuries in England,
since by so doing tlhey can be returned to duty more
quickly than by waiting for treatment at a la.ter date.
'Delay not only reniders recovery moreedifficult, but pro-
longed acquaintance witlh hospital lifo is apt to sap the
-moral of -thc men.

A sprain has been described as an incomnplete dis;loca-
tion, and is said to occur where a joint lhas been wrenched
by a force sufficient to overstretcli or rupture the con-
trolling ligaments and tendons. It mav vary fromi a
condition wlhere the joint is cornpletely incapacitated to
a mnere deviation from the normal, where pain is only
elicited by some particular movement.

Hitlierto textbooks have madne scant referenice to thle
treatmiient of thiese commnon injuries, yet the disability
cause(l by them often persists long after all active tr(ouble
lhas subsided. Treatnmenit sliould be direceed uot onily to
tlle relief of the iimmediate pain but to the prevention .of
those common sequelae-weakness and stiffness of the
joiut.

If we exaamine the hiistory of a sprain-aind most of us
hlave at somi-e timne or otlher experienced it-tliere is the
curious sickening and. painful sensationi of its reception,
followed by a senise of numlbness, whlichl is quickly followed
by swelling of tlhe joint and increase of )ain. Thlis pain
is due to pressure of tlhe extravasatedi blood aind l.ymph. on
the senisory nerves, aud the more quicklv this effusioii is
absorbed tlhe sooner nmay reccvery;be looked fo6.
For many years absolute physiological rest, conmbined


